Blood from non-smoking donors was incubated with Althesin and the Po 2 for half-saturation of haemoglobin at standard pH, Pco 2 and temperature (P 60 ) was measured. The mean P 60 values of blood with blood concentrations of Althesin of 0.14ml/dl and 0.42 ml/dl were greater (1.14 + 0.31 (SEM) mm Hg (/>< 0.005) and 2.22 + 0.35 (SEM) mm Hg (P< 0.001), respectively) than that of control blood. These increases were dose-dependent (P< 0.05). Erythrocyte 2,3-diphosphoglycerate (2,3-DPG) concentrations were not significantly different between the Althesin-treated and the control blood. Although a decrease in the affinity of haemoglobin for oxygen in vitro in the presence of Althesin was statistically significant, this would have no clinical significance if the drug was being used for the induction of anaesthesia only.
showed a substantial decrease in the haemoglobin-oxygen (Hb-O 2 ) affinity in their study in anaesthetized men. The possibility that anaesthesia alters this affinity was investigated in vitro in respect of various anaesthetic agents, although no positive finding was obtained (Millar, Beard and Hulands, 1971; Waltemath, 1971 Waltemath, , 1972 Weiskopf, Nishimura and Severinghaus, 1971; Bageant and Petty, 1973; Carden and Petty, 1973) . No data for Althesin are available. This study was designed to investigate the effect of Althesin on Hb-O 2 affinity, and demonstrated that this drug decreased Hb-O 2 affinity in vitro.
METHODS
Venous blood was sampled using sterile heparinized 20-ml syringes from each of 31 non-smoking hospital patients awaiting minor surgery. Each sample was divided into two aliquots. To one aliquot, Althesin was added to obtain a blood concentration of 0.14 ml/dl (11 samples), or 0.42 ml/dl (10 samples). In the remaining 10 samples, Cremophor EL (the solvent for the steroids in Althesin) was added to one aliquot to give a blood concentration of 84 mg/dl. The other aliquot of each of the 31 samples served as a control. All aliquots were stored in a refrigerator at 4 °C for a period of less than 30 min and were studied thereafter.
The samples were equilibrated in a tonometer (IL-237, Instrumentation Laboratory) at 37 °C for 20 min with a gas mixture consisting of oxygen, carbon dioxide and nitrogen. The concentrations of oxygen were varied between 2 and 5% in order to obtain seven or eight different oxygen tensions, over a range of 15-35 mm Hg, for tonometry of one sample. All the gas mixtures contained approximately 5% carbon dioxide, the balance being nitrogen.
Following equilibration, the samples were withdrawn anaerobically and Po 2 , Pco 2 , pH and oxygen saturation of haemoglobin (So 2 ) were measured immediately. Po 2 , Pco 2 and pH were measured at 37 °C with a blood-gas analyser (IL-313, Instrumentation Laboratory), which was calibrated between each measurement. The Po 2 electrode was calibrated with both Althesin-treated and plain water equilibrated with air using the tonometer. Table I shows that Althesin did not influence the response of the Po 2 electrode. Haemoglobin concentrations and So 2 were determined using a Co-oximeter (IL-182, Instrumentation Laboratory), and calibrated by the cyanmethaemoglobin method and by the Van Slyke-Neill method, respectively. The carboxyhaemoglobin content was set at 1% on every measurement. Erythrocyte 2,3-diphosphoglycerate concentrations (2,3-DPG) of 10 pairs of control and Althesin-treated blood (concentration of Althesin 0.42 ml/dl) were measured with an enzymatic method (Maeda et al., 1971) , before and after each tonometery.
Each measured oxygen tension (Po^ was corrected for the blood/gas ratio determined previously in the laboratory (1.02 times original reading). Po 2 was corrected further with reference to pH 7.4 and base excess (BE) zero using the following formula (Severinghaus, 1966) :
A log Po 2 = -0.48ApH + 0.0013 BE Base excess was determined from the SiggaardAndersen nomogram. The measured value of So 2 was corrected to the corresponding value obtained by the Van Slyke-Neill method, by use of the correction factor 0.923 (Ishikawa, 1973) . P 50 was derived from the seven or eight different saturations and their respective value of Po 2 according to the Hill method (Neil, 1966) :
The statistical significances were calculated by a two-tail paired Student's t test.
RESULTS
Age range, haemoglobin concentration and sex distribution are shown in table II. The results are shown in tables III, IV and V.
The mean P 50 of Althesin-treated samples increased significantly at both 0.14ml/dl (P< 0.005) and 0.42ml/dl (P< 0.001) blood concentrations. These increases were dose-dependent (P<0.05). The mean P 50 of Cremophor-treated samples was not significantly different from that of the control (P>0.5). There were no statistically significant differences between 2,3-DPG values of Althesin-treated blood and those of control blood. Althesin consists of two steroids, both of which are 5a-pregnane steroids, and Cremophor EL. The fact that Cremophor did not change the value of the P 50 suggests that it was either one or both these steroids that affected the Hb-O 2 affinity. However, little is known about the mechanisms by which steroids act on the haemoglobin molecule. They may bind to it and change the internal configuration of the molecule, resulting in a change of the physiological properties, or they may act on the molecule indirectly, in a manner mediated by other factors. Although it has been shown that other steroids, such as cortisol and aldosterone, may decrease Hb-O 2 affinity (Bauer and RathshlagSchaefer, 1968) , these compounds have an effect in in vivo experiments only. Therefore, this effect cannot be explained in terms of a direct action of these agents upon the haemoglobin molecule.
Although this study was performed in vitro, exclusion of other factors, known to cause alterations in Hb-O 2 affinity and which may have been present in this experiment, is necessary in order to conclude that increases of P 50 of the Althesin-treated samples were a direct result of Althesin. Po 2 was corrected for the shifts of the oxyhaemoglobin dissociation curve produced by changes of pH and BE. Temperature was kept constant at 37 °C in every experiment. Therefore, the effects of these factors are negligible.
It has been suggested that some factors affect Hb-O 2 affinity indirectly, and are mediated by the changes of 2,3-DPG. However, the lack of a significant difference of 2,3-DPG concentrations between the control and Althesin-treated samples in this study suggests that their effects are not important. Since each sample served as its own control, the effects of haemoglobin concentration and of the age of the erythrocytes on Hb-O 2 affinity may be excluded also. From these considerations, we conclude that either Althesin has a direct effect on Hb-O 2 affinity or its effects are not mediated by other factors that are known to alter the Hb-O 2 affinity. However, it must be added that the blood concentration of 0.42 ml/dl Althesin is greater than would be expected over a long period of time if the drug was being used for the induction of anaesthesia only, since a change of 1-2 mm Hg in P 50 has no clinical significance.
RESUME
Du sang preleve sur des donneurs non fumeurs a et£ soumis a l'incubation avec de PAlth6sine et on a mesure la tension d'oxygene (Po 2 ) pour la demi-saturation de Ph£moglobine au pH standard ainsi que la tension du gaz carbonique (Pco 2 ) et la temperature (P M ). Les valeurs moyennes de P 60 du sang, comprenant des concentrations d'Althesine dans le sang de 0,14 ml/dl et de 0,42 ml/dl, ont ete supeiieures (1,14 + 0,31 (erreur standard des moyennes) mm Hg (JP < 0,005) et de 2,22 + 0,35 (erreur standard des moyennes) mm Hg (P < 0,001) respectivement) a celles du sang temoin. Ces augmentations ont et6 fonction de la dose (P<0,05). Les concentrations d'e'rythrocytes 2,3-diphosphoglycerate (2,3-DPG) n'ont present^ de differences tres marquees entre le sang traite a l'Althesine et le sang temoin. Bien que I'affinit6 de l'hemoglobine pour Poxygene in vitro ait diminue en presence de l'Althesine, celle-ci est restee statistiquement significative, chose qui n'aurait aucune importance clinique si le medicament n'etait utilise que pour Pinduction de Panesthesie. 
SUMARIO
Sangre procedente de donadores no fumadores fue incubada con Althesin y se midio la Po 2 para la semi-saturaci6n de hemoglobina al pH patrbn, Pco 2 y la temperatura (P 60 ). Los valores medios P 60 de sangre con concentraciones hematicas de Althesin de 0,14 ml/dl y 0,42 ml/dl fueron mayores (1,14 ± 0,31 (SEM) mm Hg (P < 0,005) y 2,22 ± 0,35 (SEM) mm Hg(P +0,001), respectivamente) que los de la sangre testigo. Estos aumentos eran dosis-dependientes (P<0,05). Las concentraciones eritrocitarias de 2,3-difosfoglicerato (2,3-DFG) no eran significativamente diferentes entre la sangre tratada con Althesin y la sangre de los testigos. Aunque un descenso en la afinidad de hemoglobina hacia el oxigeno in vitro en presencia del Althesin fue estadisticamente significativo, ello no tendrfa ninguna importancia cUnica si el farmaco era usado para la induction solamente de anestesia.
